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(54) PLATE WASHING APPARATUS OF TYPOGRAPHIC ROTARY PRESS 
(57)Abstract: 

PURPOSE: To enhance printing efficiency by 
performing washing simultaneously with printing, by 
washing the surface of a plate by high pressure air. 
CONSTITUTION: A driving motor 36 is rotated in 
such a state that a plate cylinder 2 and an impression 
cylinder 4 are rotated to print printing paper 6 to inject 
high pressure air to the surface of a plate 3 from a 
high pressure air jet nozzle 7 while the vacuum duct 8 
mounted to said high pressure air jet nozzle 7 is slid 
along the axial direction of the plate cylinder 2 to 
scatter a paper powder or ink refuse from the surface 
of the plate 3. At the same time, a suction device is 
operated to suck the scattered paper powder or ink 
refuse from the vacuum duct 8 to wash the surface of 

the plate 3. By this method, the washing of the surface of the plate can be performed 
without interrupting printing and damaging the surface of the plate. 
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Claims 

1. A type of plate cleaning apparatus for a typographic rotary printing machine 
characterized by the fact that it is composed of the following means: a high-pressure air jet 
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means that blows high-pressure air onto the plate surface; a suction removal means that vacuums 
and removes paper dust, ink residue, etc. made airborne by the high-pressure air from the 
aforementioned high-pressure air jet means; and a moving means that moves the aforementioned 
high-pressure air jet means and suction removal means in the plate cylinder's axial direction. 

2. The plate cleaning apparatus for the typographic rotary printing machine described in 
Claim 1 characterized by the fact that the aforementioned high-pressure air jet means is made of 
a high-pressure air jet nozzle or a high-pressure air jet slit, and the suction removal means is 
made of a vacuum duct. 

3. The plate cleaning apparatus for the typographic rotary printing machine described in 
Claim 2 or 3 characterized by the fact that the aforementioned high-pressure air jet nozzle or 
high-pressure air jet slit is set on the upstream side with respect to the plate cylinder rotating 
direction and with the ejected air sprayed on the plate surface at an angle of 90-170°C with 
respect to the tangential direction of the plate surface, and the aforementioned vacuum duct is set 
downstream with respect to the plate cylinder rotating direction and at an angle of 0-90°C with 
respect to the tangential direction of the plate surface. 

4. The plate cleaning apparatus for typographic rotary printing machine described in 
Claim 2 characterized by the fact that the aforementioned vacuum duct has a 
quick-connecting/disconnecting filter mounted on it for catching the vacuumed paper dust, ink 
residue, etc. 

5. The plate cleaning apparatus for the typographic rotary printing machine described in 
Claims 2-4 characterized by the fact that the aforementioned vacuum duct has a bend portion, 
and there is a storage area for receiving the vacuumed and removed paper dust, ink residue, etc., 
on the bottom wall of the bend portion 

6. The plate cleaning apparatus for the typographic rotary printing machine described in 
Claim 5 characterized by the fact that the storage area of the aforementioned vacuum duct is set 
in a quick-connecting/disconnecting way. 

7. The plate cleaning apparatus for the typographic rotary printing machine described in 
Claim 5 characterized by the fact that the bending angle of the aforementioned bend portion is in 
the range of 10°-180°. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of plate cleaning apparatus for the typographic rotary 
printing machine. 
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Prior art 

When a typographic rotary printing machine is in operation for a long time, paper dust, 
ink residue, etc. adhere to the plate surface and clogging may take place, leading to problems 
with printing. 

As a prior art, Japanese Utility Model Kokai Application No. Sho 59[1984]-43141 
proposes a method in which a solvent is blown on the plate surface, followed by pressing a 
rotating brush roller on the plate to clean it. 

Problems to be solved by the invention 

However, in the aforementioned cleaning method, the solvent adhering to the plate 
surface may wet and break the printing paper, and it may dissolve the ink fed onto the plate 
surface. In order to prevent this problem, cleaning should be carried out as the pressing cylinder 
and ink roller are pulled away from the plate cylinder. Consequently, one has to interrupt the 
printing operation to perform cleaning, and the printing efficiency becomes very low. 

Also, in the aforementioned cleaning operation the plate surface may be scratched 
because paper dust, ink residue, etc. are scraped down when the rotating brush roller is pressed 
on the plate surface. 

Purpose of this invention 

The purpose of this invention is to solve the aforementioned problems of the 
conventional methods by providing a type of plate cleaning apparatus for the typographic rotary 
printing machine characterized by the fact that it does not interrupt printing, and it does not harm 
the plate surface. 

Means to solve the problems 

This invention provides a type of plate cleaning apparatus for the typographic rotary 
printing machine characterized by the fact that it is composed of the following means: a 
high-pressure air jet means that blows high-pressure air onto the plate surface; a suction removal 
means that vacuums and removes paper dust, ink residue, etc. made airborne by the 
high-pressure air from the aforementioned high-pressure air jet means; and a moving means that 
moves the aforementioned high-pressure air jet means and suction removal means in the axial 
direction of the plate cylinder. 

Function 

As explained above, according to this invention, high-pressure air is blown from a 
high-pressure air jet means onto the plate surface to make the paper dust, ink residue, etc. 
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adhered to the plate surface airborne. The airborne paper dust, ink residue, etc. are then 
vacuumed and removed by the suction removal means. Also, by means of a moving means, the 
aforementioned high-pressure air jet means and suction removal means are driven to move in the 
axial direction of the plate cylinder, so that the entire plate is cleaned. 

Application examples 

In the following, this invention will be explained in detail with reference to the 
application examples illustrated by the figures. 

Figure 1 is an oblique view illustrating the plate cleaning apparatus (1) in an application 
example of this invention. Figure 2 is a plan view. Figure 3 is a partially cut side view of 
high-pressure air jet nozzle (7) and vacuum duct (8). 

Three ink rollers (4) are set below plate cylinder (2) of the typographic rotary printing 
machine in contact with plate surface (3). Pressing cylinder (5) is placed against printing paper 
(6) in contact with the other portion of plate surface (3). As shown in Figure 1, plate cylinder (2) 
is rotated in the direction indicated by arrow B, and ink is fed from three ink rollers (4) to plate 
surface (3). Then, the ink is transferred onto printing paper (6) by means of pressing the plate 
cylinder (2) and pressing cylinder (5). In this way, printing is performed. 

In this application example, plate cleaning apparatus (1) is composed of high-pressure air 
jet nozzle (7) as the high-pressure air jet means, vacuum duct (8) as the suction removal means, 
and moving means (30) that moves said high-pressure air jet nozzle (7) and vacuum duct (8) in 
the axial direction of plate cylinder (2). A high-pressure air generator (not shown in the figure) is 
connected to said high-pressure air jet nozzle (7), and a suction apparatus (not shown in the 
figure) is connected via a filter (not shown in the figure) to vacuum duct (8). 

The aforementioned filter has a quick-connecting/disconnecting structure. When clogging 
takes place, it can be easily removed and cleaned. 

Also, quick-connecting/disconnecting means (31) is set on the two ends of moving means 
(30) so that plate cleaning apparatus (1) can be driven to move near plate cylinder (2) for 
cleaning or to move away from plate cylinder (2). In Figure 1, quick-connecting/disconnecting 
means (31) is not shown to facilitate the illustrating of the constitution of the apparatus. 

As shown in Figure 3, said vacuum duct (8) is set on the downstream side with respect to 
the rotating direction (direction B) of plate cylinder (2) and at an angle of 0°-90° with respect to 
the tangential direction of the plate surface. By vacuuming at this angle with respect to the 
high-pressure air jet direction, the flying paper dust, ink residue, etc. can be vacuumed easily. 
This is an effect of this constitution. In particular, the paper dust, ink residue, etc. can be 
vacuumed easily when the angle is about 30°, since that is the flying direction. Also, the portions 
of the left and right side plates (9) of vacuum duct (8) near plate cylinder (2) are formed in an arc 
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shape that matches the shape of plate cylinder (2). The gap from plate cylinder (2) can be 
minimized to prevent the flying paper dust, ink residue, etc. from escaping out of vacuum duct 
(8). 

Also, as shown in Figure 3, bend portion (50) is formed in vacuum duct (8). The bending 
angle of said bend portion (50) is preferably in the range of 10°- 180°. 

As explained above, heavy dust, ink residue, and other sticky debris can be caught in 
storage area (51) on the bottom wall of said bend portion (50) since bend portion (50) is formed 
in vacuum duct (8). 

Consequently, when bend portion (50) is formed in vacuum duct (8) as explained above, 
there is no need to perform frequent cleanings as would be needed when the filter is used alone. 

Also, vacuum duct (8) is formed with a quick-connecting/disconnecting structure, so that 
when vacuum duct (8) is contaminated with ink residue, etc., it can be taken out for cleaning. 
Also, vacuum duct (8) may be formed as a disposable part, so that when it is contaminated, one 
can simply replace vacuum duct (8) with a new one. Also, catching portion (51) of the bend 
portion may be formed as a quick-connecting/disconnecting cassette part, so that the paper dust 
caught in it can be removed easily. 

Of course, one also does not need to set bend portion (50) in vacuum duct (8). Instead, a 
filter alone is used to catch paper dust, ink residue, etc. 

Also, high-pressure air jet nozzle (7) is set on the upstream side with respect to the 
rotating direction of plate cylinder (2), and it is set above vacuum duct (8) so that the ejected air 
hits plate surface (3) at an angle of 90°- 170° with respect to plate surface. Although the 
high-pressure air has the highest cleaning force at a jet angle of 90°, the angle of 100°-1 10° can 
ensure the paper dust, ink residue, etc. fly in a prescribed direction so as to facilitate suction of 
them. Such angle is preferred. 

In the following, moving means (30) will be examined. First of all, guide plate (34) 
having triangular cross-sectional shaped protruding portions (32), (33) is set on the back portion 
of vacuum duct (8) parallel to the axial direction of plate cylinder (2). The rotating shaft of free 
rotatable roller (35) is planted on the left end portion of said guide plate (34). On the other hand, 
driving motor (36) is set near the right end portion of guide plate (34). Driving roller (37) is 
engaged to the rotating shaft of said driving motor (36), and timing belt (38) is set with tension 
between said driving roller (37) and freely rotatable roller (35). In addition, the rotating shaft of 
tension roller (41), which is for eliminating slack of said timing belt (38) and for adjusting the 
tension, is planted at the middle of guide plate (34). 

Also, rotating shafts of four guide rollers (39), which have grooves engaged to 
upper/lower protruding portions (32), (33) of guide plate (34), are planted on the back side of 
vacuum duct (8). The grooves of said four guide rollers (39) are engaged to upper/lower 
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protruding portions (32), (33) of guide plate (34), and the structure enables free movement of 
vacuum duct (8) along guide plate (34) in the axial direction of plate cylinder (2). 

In addition, fixed plate (40) is set extending up above timing belt (38) on the back side of 
vacuum duct (8), and an end of said fixed plate (40) is fixed on timing belt (38). 

For moving means (30) with the aforementioned constitution, driving roller (37) rotates 
as driving motor (36) is turned on, so that timing belt (38) moves, and along with such 
movement, vacuum duct (8) and high-pressure air jet nozzle (7) fixed on said timing belt (38) are 
driven to move in the axial direction of plate cylinder (2). 

Also, in place of said timing belt (38), one may also use flat belt, chain, wire, or the like. 

In the following, quick-connecting/disconnecting means (31) for 
quick-connecting/disconnecting said plate cleaning apparatus (1) with respect to plate cylinder 
(2) will be examined. 

First of all, two supporting members (46) are fixed such that their surfaces facing each 
other are parallel to each other on each of two supporting plates (44), (45) that support the 
rotating shafts of plate cylinder (2), pressing cylinder (5), ink roller (4), etc. (in Figure 1, 
supporting plate (45) on the right side is not shown). For each set of two supporting members 
(46), upper and lower guide bars (47) are set to connect them. On said guide bars (47), sliding 
member (43) can slide freely. 

Air cylinder (48) is mounted on the central portion of supporting member (46) positioned 
on the side away from plate cylinder (2), and said sliding member (43) is fixed on the tip of 
reciprocal moving shaft (49) of said air cylinder (48). 

As shown in Figure 2, on said sliding member (43), the two end portions of guide plate 
(34) are fixed via L-shaped brackets (42). 

For quick-connecting/disconnecting means (31) formed with the aforementioned 
constitution, reciprocal moving shaft (49) is extended as air cylinder (48) is turned on, and plate 
cleaning apparatus (1) is set at a position where it can clean plate cylinder (2) (the state 
illustrated in Figures 1 and 2). After the cleaning is finished, air cylinder (48) operates so that 
reciprocal moving shaft (49) contracts in direction C shown in Figures 1 and 2, and plate 
cleaning apparatus (1) pulls away from plate cylinder (2). 

In the following, the operation of plate cleaning apparatus (1) in this application example 
will be explained. 

When printing on printing paper (6), driving motor (36) is rotated with plate cylinder (2), 
pressing cylinder (5) and ink roller (4) in rotation, and vacuum duct (8) with high-pressure air jet 
nozzle (7) mounted on it slides in the axial direction of plate cylinder (2). From high-pressure air 
jet nozzle (7), high-pressure air prepared by compression using a high-pressure air generator is 
ejected on plate surface (3) to make the paper dust, ink residue, etc. from plate surface (3) 



7 



airborne. At the same time, the suction apparatus connected to vacuum duct (8) is turned on to 
vacuum the airborne paper dust, ink residue, etc. into vacuum duct (8), so that plate surface (3) is 
cleaned. Of course, one may also pull pressing cylinder (5) and ink roller (4) away from plate 
cylinder (2), and keep plate cylinder (2) in idle rotation, while turning on the plate cleaning 
apparatus to perform the cleaning operation. 

Also, vacuum duct (8) and high-pressure air jet nozzle (7) may be slid over the entire 
width of plate cylinder (2) to clean the entirety of plate cylinder (2). In another method, one may 
watch the printed matter to search the site to be cleaned. Once the site to be cleaned is found, 
vacuum duct (8) is moved to the site, and the high-pressure air generator (7) and vacuuming 
apparatus are turned on to clean only the site on plate surface (3) that is dirty. 

In the following, other application examples of the moving means will be examined. 

Figures 4-6 illustrate another application example of the moving means. Figures 4 and 5 
are oblique views, while Figure 6 is a schematic diagram. 

First of all, as shown in Figure 4, instead of guide plate (34) and guide roller (39) set on 
the back side of vacuum duct (8), two guide bars (52) are fixed on two sliding members (43) 
parallel to the axial direction of plate cylinder (2). Said guide bars (52) are inserted in vacuum 
duct (8) via linear bearings (53), etc. 

Also, as shown in Figure 5, one guide bar (52) is fixed on two sliding members (43) 
parallel to the axial direction of plate cylinder (2). Male screw (54) for feeding is parallel to said 
guide bar (52) and is supported with two sliding members (43) in a freely rotatable way. One end 
of feed male screw (54) is connected to driving motor (36), and guide bar (52) is inserted in 
vacuum duct (8) via linear bearing (53). At the same time, a female threading is formed on 
vacuum duct (8) and is engaged to said feed male screw (54). As driving motor (36) rotates, 
vacuum duct (8) is driven to move to the left/right. 

As shown in Figure 6, pinion (55) that rotates under driving motor (36) is set on vacuum 
duct (8), and the two ends of rack (56) are fixed on two sliding members (43) such that it is 
engaged to said pinion (55). As driving motor (36) rotates, pinion (55) is rotated, and as a result, 
pinion (55) is driven to move to the right/left along rack (56). 

Also, in the application example shown in Figures 1-3, there is only one high-pressure air 
jet nozzle (7) mounted on vacuum duct (8). However, the constitution is not limited to this 
example. One may also have plural high-pressure air jet nozzles. 

In the aforementioned application examples, nozzles are used as the high-pressure air jet 
means. However, the high-pressure air jet means is not limited to nozzles. Anything that can 
inject high-pressure air can be used, such as slits. 

Figure 7 is a side view illustrating yet another application example of the 
quick-connecting/disconnecting means. One end of each of two links (57), (58) is connected to 
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guide plate (34) such that it can freely rotate. The other ends of links (57), (58) are respectively 
connected to bars (59), (60) such that they can freely rotate. The two ends of bars (59), (60) are 
fixed on supporting plates (44), (45) ((45) is not shown in the figure) of the printing machine. 
When the cleaning of plate surface (3) is carried out, they are positioned at the solid lines shown 
in Figure 7. After the cleaning is finished, with bars (59), (60) as the rotating center, they are 
pushed up in the direction E away from plate cylinder (2). 

Effect of the invention 

As explained above, the plate cleaning apparatus of this invention is composed of a 
high-pressure air jet means, suction removal means, and moving means for high-pressure air jet 
means and suction removal means. It does not make use of a solvent or the like as was needed in 
the prior art. Instead, high-pressure air is used for cleaning the plate surface. Consequently, it is 
possible to clean the plate surface while printing is being performed. 

As a result, the time for cleaning the plate can be included with the printing time, so that 
the printing efficiency can be increased over that in the prior art. 

Also, according to this invention, instead of rubbing the plate surface with a brush roller 
used in the prior art, non-contact cleaning is performed using high-pressure air. Consequently, 
the plate surface is not scratched. 

Brief description of the figures 

The figures illustrate application examples of this invention. Figure 1 is an oblique view 
of plate cleaning apparatus (1) in an application example of this invention. Figure 2 is a plane 
view. Figure 3 is a partially cut side view illustrating the vacuum duct and the high-pressure air 
jet nozzle. Figures 4-6 illustrate another application example of the moving means. Figures 4 and 
5 are oblique views. Figure 6 is a schematic diagram. Figure 7 is a side view illustrating yet 
another application example of the quick-connecting/disconnecting means. 
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